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TGF- transforming growth factor beta  
α-SMA actin, alpha 2, smooth muscle, aorta 
CCl4 carbon tetrachloride 
HSC hepatic stellate cell 
Smad3/4 Smad family member 3/4 
IBD inflammatory bowel disease 
HNPCC hereditary non-polyposis colorectal cancer 
FCCTX Familial colorectal cancer type X 
CIN Chromosomal Instability 
MSI microsatellite instability 
RAS v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog 
MAPK mitogen activated kinase-like protein  
PI3K Phosphotidylinositol 3 kinase 
P53 tumor protein p53 
MYC v-myc avian myelocytomatosis viral oncogene homolog 
NFκB nuclear factor kappa B 
CMS Consensus molecular sbtypes 

















RhoC Ras homolog family member C 
Snail snail family transcriptional repressor 1 
Slug snail family transcriptional repressor 2 
Twist twist family bHLH transcription factor 
Zeb1/2 Zinc finger E-box binding homeobox 1/2 
Lox Lysyl Oxidase 
Ptgs2 prostaglandin-endoperoxide synthase 2  
Apc adenomatous polyposis coli 
TNF- tumor necrosis factor 
IL-1 interleukin 1 
CXCR4 chemokine (C-X-C motif) receptor 4 
CXCL12 C-X-C motif chemokine ligand 12  
EGF Epidermal growth factor  
VEGF Vascular endothelial growth factor  
IGF-1 insulin like growth factor 1 
AKT v-akt murine thymoma viral oncogene homolog 
STAT1 signal transducer and activator of transcription 1 
ERK mitogen-activated protein kinase 1  






























胞在肝脏部位形成转移灶。然而在 POSTN 敲除小鼠中 CCl4 诱导的肝脏纤维化程
度明显弱于野生型小鼠，结直肠癌细胞在肝脏部位形成转移灶的能力也随之变弱。
体外实验表明 POSTN 可以促进结直肠癌细胞的增殖并诱导其表达 TGF-1，而
TGF-则可以诱导肝脏星形细胞（HSC）POSTN 表达量的上调，这种上调可能



























Colorectal cancer（CRC）is one of the most common malignancies worldwide 
and liver metastasis is the leading cause of death resulted from CRC. Periostin 
(POSTN), a matricellular protein, actively contributes to hepatic fibrosis and CRC 
metastasis; however, its function in the formation of fibrotic microenvironment for 
metastatic CRC cells is yet unclear. In this study, we observed that levels of POSTN 
and fibrosis markers -SMA, Collagen I，Collagen III as well as TGF-β1 were 
significantly increased in liver metastases formed by CRC cells. When mice deficient 
in POSTN were used, the fibrotic microenvironment induced by CRC cells was 
alleviated, accompanied by less metastatic lesions. We further indicated that 
overexpression of POSTN by adenovirus in liver significantly increased the metastatic 
growth of CRC cells. What’s more, we proved that fibrotic microenvironment induced 
by CCl4 promoted metastatic growth of CRC cells. POSTN deficient mice showed 
weaker liver fibrosis and liver metastases were significantly alleviated in CCl4 mice 
model. Mechanismly， challenging CRC cells with recombinant POSTN protein 
promoted CRC cells proliferation in vitro and induced TGF-β1 expression. We also 
found that TGF-β1 activated POSTN expression in hepatic stellate cells (HSC) partially 
by Smad3-driven transcriptional activation. Paracrine TGF-β1 may activate HSC into 
myofibroblasts that secrete POSTN, leading to the formation of fibrotic 
microenvironment and overgrowth of CRC cells. In conclusion, we elucidated the 
possible underlying mechanism that TGF-β1 and POSTN may mediate the crosstalk 
between CRC cells and HSC, thereby promoting the construction of liver fibrotic 
environment and the following metastatic colonizaiton.          

























心统计，2014 年将有约 71,830 的男性和 65,000 的女性被诊断出患有结直肠癌，
而将会有 26,270 的男性和 24,040 的女性死于该疾病。总体来说，结直肠癌的发
生率在上个十年中（2001-2010）正以每年 3％的速度下降。值得注意的是，下降
最大的年龄段发生在 65 岁及以上的成年人中。相反，这十年中小于 50 岁的成年
人的患病率则持续上升。由于癌症早期筛查和标准化治疗的广泛应用，结直肠癌
































一直沿用至今。虽然 HNPCC 这一名词经常被等同于 Lynch 综合征来使用，但是










的原因。约 15％的病例会发生大量的染色体失常现象，这种失常是由 DNA 错配
修复系统的紊乱和随后的微卫星不稳定性引起的[3]。WNT、RAS-MAPK、PI3K、
TGF-、P53 和 DNA 错配修复通路的失调对于结直肠癌的发生发展至关重要[7]
（图 1.1）。WNT 信号通路激活和 TGF-通路失活引起的 MYC 活性上调是几乎
所有结直肠癌病例中都存在的普遍事件。93％的非超突变和 97％的超突变的病
例中伴随着 WNT 信号的失调，而在 27％的非超突变和 87％的超突变中伴随
TGF-通路组分的改变[8]。近些年，研究人员也发现其他系统和通路的改变也与

























































































结直肠癌伴随着基因组和表观水平的改变。具有 MSI 的结直肠癌被归类为 1 类
亚型（CMS1），该亚型具有与其他亚型截然不同的超突变和超甲基化模式。而 2-
4 类亚型（CMS2 - 4）则具有染色体不稳定性这一特征，他们的发病过程通常符
合传统模式。通常认为从经典的亚型 2 到亚型 3 的转换发生在早期，亚型 3 在基
因表达水平上最显著的特征是 KRAS 基因的突变、代谢紊乱和拷贝数异常。炎症
微环境中基质细胞来源的激活型 TGF-驱动肿瘤细胞发生 EMT 则是 4 类亚型最
主要的特征[18]。 
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